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@ Color photographic light-sensitive material. 



• A silver halide odor photographic light-sensitive materia) is disclosed. The material comprises a 
support and, coated thereon, a blue-sensitive silver halide emulsion layer, a green-sensitive silver 
halide emulsion layer and a red-sensitive silver halide emulsion layer, each layer containing a 
sensitizing dye, wherein the maximum sensitivity wavelength X Rmax, maximum sensitivity SRmax and 
sensitivity at 610 nm SRe 10 of the red-sensitive emulsion layer and the maximum sensitivity wavelength X 
Gmax, maximum sensitivity SGmax, and sensitivity at 545 nm SG545 of the green-sensitive emulsion 
layer satisfy the following requirements : 

590 nm ^ X Rmax <s 625 nm, SR^q & 0.8SRmax 

520 nm ^ X Gmax < 570 nm, SG545 s O.BSGmax 
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Interimag effect using a so-called diffusible DIR or another appropriate means as commonly known. 

It was found, however, that even any combination of the methods described above offers nothing more 
than extremely unsatisfactory color reproduction in the case of picture taking under fluorescent lamp or under 
mixed light of strobe light and fluorescent lamp. Specifically, when using a fluorescent lamp light source alone 
6 or even when using strobe light under the influence of a fluorescent lamp, the reproduced colors tend to be 
greenish, particularly the reproduced skin color lacks liveliness. 

SUMMARY OF THE INVENTION 

10 The object of the present invention is to provide a color photographic light-sensitive material with high sen- 
sitivity which offers exact color reproduction not only under daylight picture taking conditions but also under 
fluorescent lamp picture taking conditions. 

DETAILED DESCRIPTION OF THE INVENTION 

15 

The present inventors made intensive investigations and found that the object of the invention described 
above can be accomplished by a silver halide color photographic light-sensitive material having at least one 
blue-sensitive silver halide emulsion layer, at least one green-sensitive silver halide emulsion layer and at least 
one red-sensitive silver halide emulsion layer on the support, wherein the maximum sensitivity wavelength 
20 XRnro maximum sensitivity SR^ and sensitivity at 610 nm SRe i0 of the red-sensitive emulsion layer and the 
maximum sensitivity wavelength maximum sensitivity SG^ and sensitivity at 545 nm SG^ of the 
green-sensitive emulsion layer satisfy the following requirements: 

590 nm £ X R^ S 625nm SR 610 ^ 0.8 SR^ 
520nm £ X 6^ £ 570nm SG^ 0.8 SG^ 
25 The present invention is hereinafter described in more detail. 

With respect to color reproduction in picture taking under different kinds of light sources, focus of discussion 
has been placed on light source color temperature, and a large number of proposals have been made for techni- 
cal improvements. In recent years, however, there have been frequent occurrence of troubles in picture taking 
under fluorescent lamp lighting as fluorescent lamps have become commonly used lighting equipment in daily 
30 life. 

A typical claim is that pictures taken in the presence of fluorescent lamp light are so greenish that the face 
of a person photographed lacks liveliness. This was found to be due to the spectral distribution of fluorescent 
lamp light consists of two components, one having a continuous smooth curve in the visible region and the other 
having a bright line (characteristic curve) in a particular wavelength region, and is sensed as strongly greenish, 

35 less reddish by color films while being felt white by human eyes. On a related note, there are numerous kinds 
of fluorescent lamps, and the so-called three-wavelength fluorescent lamp, which has recently gained wide 
popularity as ordinary household appliance, was found to expand the color shift described above in color photo- 
graphy because of the great contribution of the bright line. 

The present inventors found that the problem described above can be well overcome by setting the spectral 

40 sensitivity distribution at a minimum density (D^ + 0.3 so that the green- and red-sensitive layers fell in the 
relationship described in the claim of the invention. 

In a preferred mode of the present invention, it is more preferable that the sensitivity at 610 nm, SR« 10 
exceed 90% of the maximum spectral sensitivity, SR^ in the spectral sensitivity distribution SR(X) of the red- 
sensitive layer at a density of D^ + 0.3. 

45 Also, to efficiently obtain the desired spectral sensitivity, ft is preferable to adsorb the sensitizing dyes of 
the present invention contained in the green- and red-sensitive layers upon the chemical sensitization of the 
silver halide. 

To obtain the spectral sensitivity distribution in the red-sensitive layer of the present invention, various 
means can be used, including the use of a spectral sensitizing dye. This constituent can be obtained by a com- 
50 bi nation of at least one sensitizing dye represented by the formula I and at least one sensitizing dye represented 
by the formula III, and the sensitizing dye represented by the formula I is used in an amount of 10 to 90 moJ% 9 
preferably 60 to 90 mol%, based on the total amount of dyes used. It is also possible to combine at least one 
of the formula 1, at least one of the formula II and at least on of the formula III. 

The sensitizing dyes represented by formulas I, II and III are described below. 
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wherein R„ represents a hydrogen atom, an alkyl group or an aryl group; R 12 and R 1S independently represent 
an alkyi group or an aryl group. Also, Y 3 and Y 4 ind p rtd nUy represent a sulfur atom or a selenium atom. 

Z* Zio, Z„ and Z« ind pendently represent a hydrogen atom, a halogen atom, a hydroxy! group, an alkoxy 
group, an amino group, an acyl group, an acylamino group, an acyloxy group, an aryioxy group, an alkoxycar- 
bonyl group, an aiylcxycarbonyl group, an aJkoxycaroonyiamino group, a suifonyt group, a carbamoyl group, 
an aryl group, an alkyl group or a cyano group. Z„ and Z 10 and/or Z» and Z 12 respectively may link together to 
foim a ring. represents an anion, n represents the integer 1 or 2; when the sensitizing dye forms an 
intramolecular salt, n represents 1. 

Typical examples of the sensitizing dyes represented by formulas I, II and III are given below. 
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Typical examples of the sensitizing dye oxacabocyanine, oxabenzimidazolecyanine, thla-4' -cyanine or 
thia-2' -cyanine dyes, which can be used for th green-sensitive layer of the present irtv ntbn is given below, 
but these are not to be construed as limitative nth invention. 

The green-sens itiv emulsion layer of the invention contains oxacabocyanine, oxabenzimidazolecyanine, 
thia-4' -cyanine or thia-2^ -cyanine dyes in an amount of 50 to 80 mol% based on the total amount of a sed- 
sitezing dye in it 

it Is also possible to use the preceding sensitizing dyes represented by formula I or II which can be used 
to control the spectral sensitization distribution in the red-sensitive layer. 
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Activator, coating 


1005 


XI 


26- 


-27 


650 



aid 

Matting agent 1007 XVI 

Developer (contained in the sensitive material) 

1011 XX B 

Various couplers can be used for the present invention. Examples thereof are described in the above 
Research Disclosures. 

The table below specifies where relevant description appears. 
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Layer 2: First interlayer IL-1 

Gelatin 1.3 
UV absorbent UV-1 0.1 
High boiling solvent Ofl-1 0.1 

Layer 3: Low speed red-sensitive emulsion layer RL 



Silver iodobroroide emulsion Ein-1 
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Sensitizing dye 111-40 
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io- 5 


Sensitizing dye III-6 
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Layer 4: Moderate speed rednsensitive emulsion layer RM 
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45 



so Layer 5: High speed red-sensitive emulsion layer RH 

Silver iodobromide emulsion Em-3 0.9 

55 Sensitizing dye 111-40 0.8 x 10~ 5 

Sensitizing dye III-6 0.6 x 1Q~ 4 
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Magenta coupler M-2 0.04 

Colored magenta coupler CM-1 0.04 

DIR compound D-2 0.018 

High boiling solvent Oil-2 0.20 

Gelatin 0.8 

Layer 9: High speed green-sensitive emulsion layer GH 

is Silver iodobromide emulsion Era-3 0.9 

-4 

Sensitizing dye IV-14 2.2 x 10 

Sensitizing dye 1-5 2.4 x 10" 5 
Magenta coupler M-2 0.04 
Magenta coupler M-3 0.04 
Colored magenta coupler CM- 2 0.04 
DIR compound D-2 0.008 
High boiling solvent Oil-2 0.15 
Gelatin 0.9 

Layer 1 0: Yeilow fater layer YC 

35 Yellow colloidal saver 0.12 

Anti-color staining agent SC-1 0.1 

High boiling solvent Oil-2 0.1 3 

Gelatin 0.8 

Fonnalin scavenger HS-1 0.09 

40 Formalin scavenger HS-2 0.07 

Layer 11: Low speed blue-sensitive emulsion layer BL 

45 Silver iodobromide emulsion Em-1 0.35 

Silver iodobromide emulsion Em-2 0.15 
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Layer 14: Second protective layer Pro-2 



Alkali-soluble matting agent 



(average grain size 2 um) 



0.07 



Polymethyl roethacrylate 
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The emulsions used to prepare the sample described above are as follows: 
Em-1 

Emulsion containing monodispersed (individual grain silver iodide content relative standard deviation 18%) 
silver iodobromide grains having an average grain size of 0.35 um, an average silver iodide content of 6.0 mol% 
and a core of 35 mol% Agl. 
Em-2 

Emulsion containing monodispersed (individual grain silver iodide content relative standard deviation 1 9%) 
silver iodobromide grains having an average grain size of 0.5 um, an average silver iodide content of 6.8 mol% 
and a core of 35 moi% Agl. 
Em-3 

Emulsion containing monodispersed (individual grain silver iodide content relative standard deviation 18%) 
silver iodobromide grains having an average grain size of 0.65 urn, an average silver iodide content of 8.0 mol% 
and a core of 35 mol% Agl. 
Eon* 

Emulsion containing monodispersed silver iodobromide grains having an average grain size of 0.8 urn, an 
average silver iodide content of 8.0 moi% and a twin plane of an aspect ratio of 3.5. 
The compounds used to prepare the sample described above are as follows: 
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ST-1 



5 Oil 




n: Degree of polymerization 

35 

In addition to these compositions, a coating aid Su-1, a dispersing agent Su-2, a viscosity regulator, har- 
deners H-1 and H-2, a stabflizer ST-1, an antifogging agent AF-1 and two kinds of AF-2 having an average 
molecular weight of 10,000 or 1,100,000, respectively, were added. 

The average grain size of silver halide in the emulsions used for the sample described above is expressed 
so as a cube diameter. 

Each emulsion was optimally sensitized with gold and sulfur. 

Next, sample Nos. 1 02 through 1 06 were prepared in exactly the same manner as in sample No. 1 01 except 
that the sensitizing dyes tor Layers 3, 4, 5, 8 and 9 were altered to those listed in Table 1. The total addition 
amount of sensitizing dyes listed in Table 1 in each layer is the same in sample Nos. 101 through 106. 
45 Thus, the total amount differences among samples are based on combinations of sensitizing dyes and 
molar ratios thereof. 

Each emulsion contained in sample Nos. 101 through 106 was optimally chemically sensitized with a gold 
and sulfur sensitizer by an ordinary method. 

To determine the spectral sensitivity distribution, color development was conducted by the process des- 
50 cribed below, followed by spectral exposure, and each parameter of spectral sensitivity distribution was 
measured at a density of + 0.3. 

The results are given in Table 1. 

In the process, running was carried out unta th replenisher was fed in an amount 3 times th capacity of 
the stabilization tank. 
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Potassium carbonate 40 g 

Sodium hydrogen carbonate 3 g 

Potassium sulfite 7 g 

Sodium bromide 0.5 g 

Hydroxylamine sulfate 3,2 g 
4-amino-3-methyl-N-ethyl-N-(e-hydroxyethyl )aniline 

sulfate 6.0 g 

Diethylenetriamine pentaacetate 3.0 g 

Potassium hydroxide 2 g 

Water was added to make a total quantity of 1f, and potassium hydroxide or 20% sulfuric acid was used 
to obtain a pH of 10.12. 

The composition of the bleacher used is as follows: 

Disodiura ethylenediaminetetraacetate 2 g 

Ammonium bromide 150 g 

Glacial acetic acid 40 mi 

Ammonium nitrate 40 g 

Water was added to make a total quantity of 1f , and aqueous ammonia or glacial acetic acid was used to 
obtain a pH of 4.5. 

The composition of the bleacher replenisher used is as follows: 

Ferric ammonium 1,3-diaminopropanetetraacetate 0.40 mol 

Disodium ethylenediaminetetraacetate 2 g 

Ammonium bromide 17 0 g 

Ammonium nitrate 50 g 

Glacial acetic acid 61 ml 



Water was added to make a total quantity of 1 £ , and aqueous ammonia or glacial acetic add was used to 
obtain a pH of 3.5, with proper adjustment made to maintain a given pH level of the bleacher tank solution. 
The composition of the fixer and fixer replenisher used is as follows: 
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formula I 




(Xf)n-i 



wherein R t represents a hydrogen atom, an alkyl group or an aryi group; R2, R3, R4 and R$ independently 
represent an alkyl group or an aryi group; Zi, Z2, Z3, and Z* independently represent a hydrogen atom, a 
halogen atom, a hydroxy! group, an alkoxy group, an amino group, an acyi group, an acyi amino group, an 
acytaxy group, an aryioxy group, an alkoxycarbonyl group, an arytaxycarbonyi group, an alkoxycar- 
bonyl amino group, a carbamoyl group, an aryi group, an alkyl group, a cyano group or a sulfa nyl group; 
Zj and Z2 and / or Z3 and Z* may link together to form a ring; X t represents an anion; n represents an integer 
1 or 2, provided that, when the sensitizing dye forms an intramolecular salt, n represents 1 . 



wherein R 1t represents a hydrogen atom, an alkyl group or an aryi group; R 12 and R 13 independently rep- 
resent an alkyl group or an aryi group; Y 3 and Y 4 independently represent a sulfur atom or a selenium atom; 
Z* Z 10 , Z t1 , and Z 12 independently represent a hydrogen atom, a halogen atom, a hydroxy! group, an alkoxy 
group, an amino group, an acyi group, an acylamino group, an acyfoxy group, an aryioxy group, an 
alkoxycarbonyf group, an arytaxycarbonyi group, an alkoxycarbonytamino group, a carbamoyl group, an 
aryi group, an alkyl group, a cyano group or a sutfonyl group; Z9 and Z 10 and / or Zu and Z 12 may link 
together to form a ring; X3 represents an anion; n represents an integer 1 or 2, provided that, when the 
sensitizing dye forms an intramolecular salt n represents 1. 

5. The material of claim 4, wherein the red-sensitive emulsion layer contains the sensitizing dye represented 
by formula I in an amount of 10 to 90 mol% based on the total amount of a sensitizing dye in the red-sensitive 
emulsion layer. 

6. The material of claim 4, wherein the red-sensitive emulsion layer contains the sensitizing dye represented 
by formula I in an amount of 60 to 90 mot%, based on the total amount of a sensitizing dye in the red-sen- 
sitive emulsion layer. 

7. The material of claim 4, wherein the green-sensitive emulsion layer contains said oxacabocyanlne, oxaben- 
zimidazolecyanine, thia-4' -cyanine or thia-2' -cyantne dyes in an amount of 50 to 86 mol% based on the 
total amount of a sensitizing dye in the green-sensitive emulsion layer. 

8. The material of claim 4, wherein the red-sensitive emulsion layer further comprises a sensitizing dye rep- 
resented by the following formula II : 



formula I 




CX 3 Q )n-i 
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